Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



1/1 ^— v 



(11)Publication number : 11-238030 
(43)Date of publication of application : 31.08.1999 



(51)IntCI. 




G06F 13/14 
G06F 13/36 




(21)Application number 


10-038841 


(71)Applicant : 


MITSUBISHI ELECTRIC CORP 


(22)Date of filing : 


20.02.1998 


(72)Inventor : 


ROBERT STRErTENBERGER 








KAWAI HIROYUKI 



(54) PCI-PCI BRIDGE AND ITS FAST-IN FAST-OUT MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a customized PCKperipheral component 
interconnection)-PCI bridge which, is securely supported by existing BIOS and on the 
chip of which a DMA controller and an LSI core and mounted. 

SOLUTION: A customized PCI-PCI bridge 40 identifies a secondary PCI device and 
realizes its configuration by using a type '00' header and a function number. For 
supporting a VGA device 54 with an operation core and PCI agent, a memory map is 
switched over at the time of starting and after starting. Bus driving is mediated so that 
two PCI buses 20 and 22 are not simultaneously driven. 
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t&m^l 1 - 2 3 8 0 3 0 



[19**1] ^^^DPCWUi, 27kPC\y< 
^blztgmZtiZPC I - PC I r^fcot, 

Hute2^pc i /^^^mifs^^-r^y pc i ^^t&Wi 

«He«8t#H:tt, rooj <o^>va ^ra 

K<7)7 r >^ 3 y#f 7 K^lCl^v a, itu 10 

!S2#;pc I s<x±<Dm%tWl<DPC I x-^xy 

&St?s PCI-PCiyyjy^, 
M*a2] ffrlEMifcffl^PC I 3i— v?*^ hf±, V 
GA^VW^dr, (HOPCli-^yh^t^ 
HijfE^^^li, VG AT : ><-r^cO/'c^c0^^y ^^-7° 
co^r^-r-r y^^i co^e— HuffiVGA^oo 
PC I m-i/^v h^T 9*r4'7t£9i2<D*— K£<£>2 
o©Hw loSrIRLt»(^t5wi:^S4, M* 
* 1 f-ffi®C0 PCI-PCI^!)y^," 20 

[19**3] iitrlE8M*#B:tt, jBttB*(ctt«riBJBi<^ 
K-cgsiu ffiris^-f-vy pc i ^^«d«HK*tL 

^2co-e- Ki:Mx.yi5> 1(1**2 tciE&cop C I 
- P C I ^ y y y c 

[ft** 4] mmyy^-^V PC I /<**3j:U*i!uqE2 

fir* 5 fcfcwJttM^a* $ <b 
HtrfE»«^a«, wi^yy^-^V pc i /^isit^ffirR 
2 * * t ^ n ^> *<Dm$t& tit 30 
5, t9** 1 ic<e«© pc 1 - pc 1 ^ 

[ft** 5] t^-T* K7^^*cJ:o-C±1Eta^e>«) 

titcD y * mocslt, misy y * mju: 0 

hi^tS, 19**1 —4<DV^n^iCffi«C0PC I -p 

c 1 y y y i/ e 40 
[ft**6] WE»i**att, Butti^^^^y pc 1 

/<X_k<DPC I 31— S^niV hioJ:U ? RijfS2^PC I 

vii pc 1 ^ H&te 2 & p c 1 t (DMJj&mtifiz 
mnztifo^o. wim^y^-* 1 ) pc i '<*tm&2 

«4r*tr, 19** 5 (clem*) PCI-PCI^y r/o 
[ft** 7 ] miBKHfllttsd^ HfjlE 2*PCI^t 
H^o^K^ ^-CUM^S , M** 6 |C|E«<& P 

ci-pciyy^^c so 



[19**8] strs«ffi««(i, M^ft^^-^tEai* 5 

*co p c i — p c i 7'y yy 0 
[19**9] «re«ti»«««i, »«o*»i*>«fc* 

^pTIg-CfcS, flM8rat(7)PCI-PCI7'y 7 

[i9**i o] mitt^yy^ wmT-?%Bmm% 

tiK SB(cj:S^-^tejS©«p«ffl|l(|SrfS9»i-5 J: 5fc 
jWcffitt*) P C T —PC \ ~f ]) yi/ 0 

Iis**i i] H4s^oy^jajfi«-e»f^i-6B* 

[19**1 2] |»**1 1 KfEtt^F I FO^l^ 
tl. 19** 5 - 9 CDl^-f tLjWCKtfO) PC I - PC I ^ 

y ^ 

[0 0 0 1 ] 

[3Bwojn-r-5ats»»] :«^7^^ypci 

s<*t 21XPC I 111] <£> PC I - PC I -f]) yi/ 

^oVGAf^^^lt^PC I ^n— b£r 
/y^fvy pc i Sr^U-CM»i"Sri*pr«6^"t-*P 
cl-PCl7"y y^lzM-fZo 
[0 0 0 2] 

[^*cD^«] ifi¥, Vf\zs<— y^u=i yta- 

PC I (Peripheral Component Interconnect ) 
»ffl*s— jRWtfeSo PCItt*Intel ttdSftlUfc^^ 
^Sftt&ot, *dO^#af*:T^^PCI Special In 
terest Group (PCI S I G) ^ft««rJltS: L4^BB L 

[0 0 0 3] PCI^S^m PCI(Or-^gl 

pcissm cpuia^tT^ti^B ios^ 
[0004] — ia^co^N— y-^yu=3 ytv- ^cor^ 



(3) 

3 

<D <fc o te¥f7E.<DffiW.&m&ftte HSI (¥M»£iffim 
») * * ^ h C P U l:««t <5 1 i: < 4 5. 

Ji, txF(7)PCI^t ffl^nsSfirt^PC I 

£ HCPU^coPC I /<*£:/^-f -^y PC I 

KfcWWxS) ^PC I /^^2^PC I /<;*<M£ 

[0 0 0 5] 7°7-f-7!JPCI/^l:, 27kPCls<* 
frSMftU 2&PC I '^iC^SlfccDPC I ^i— h 

st»8m-<5»£\ h»^#pc i zmmizmm-r 

>-^>r -> 3 y^y^tWti6r-^^t 

>5 0 ^<n^v#\zj&94-f ro oj £ rou ^21 
«ias&5 o rooj li^hcPUHfttio 

<£>PC I ^ — v^:/ h (t LTBWiSixS "b^^e*?^ , P 20 

ci-pci/y ^ v^o^-m^-f ^ rou — 

[0 0 0 6] 

-r^rou ia^pci-pci^y -tM* 

— ht5B I OS^pg^ttTl/^r DMA (jUt&pC 

-eyr^i?*) «t6*f*Jn-rs3i 2 
ftS^Uifi, ^^^^Olj ^y^SHe 

7^2*pci ^ %ft{^t^—?&mnj£fcLxft 

FIFO (3feAtt*f:l:iL^^y) ttfi^M 
[0 0 0 7] 3tirx.(^3Uj^0O H^^/KO 

Zti)^mx3bZ> 0 -XX\ i!Lt^77^ s^MS 

ffl l <t fcfc« L T**t-C*> * 0 Lfc^otVGAf 

^^^T2^PCI^I«L«^, 

Si:t;ti^^M5:^«tMmL^o r<z> so 



^BB^F 1 1 - 2 3 8 0 3 0 



«t ^ct^^ ro 1 j ^^©pci-pciy 

[0008] ^n**x.iCw<oigw<oB6<j(i, ^>r^ ro 
lj ^jyysrfflt^tc, 2*PCl/^^o^ftt 
«HH]B»KS:^7>r^y PC I^^^SSIKL, j5»o1B»J 
(DP CI ^-v^> hSrSfticJc»ijai-C*5PC 1 - PC 

1 yy y^ifttsit'cis. 

[0 0 0 9] rcD^f^cOtetOSWfi. VGA^^t 
PCix-i/xyh<ir^t)(:^/:\ 2*PCI^i 

y pc 1 kcomzw^ifetep c 1 -pc 
[0010] r^^oftfecogWii, ^©J0#co3i^ — ^ 

5/ir — i?(Dm^%:, VGA f ^ ^ t Sfi 

Kfrfc 9 r. £ d>-e# ^PCl-PCiyy^ i/^rHWf 

[00 11] ^03£RJlc7)£ bf^ftfecO@W*i, DMA63 
*Rliit5PC I - PC I yy y^ftftitS^t-C 

[0 0 12] Cl(^|g^O$ btciiAP(DSW{i, ±HE1S 
2^PC I /^PC I ^ — v?^^ h£fcte#£ 

fT^pC^^T^SPC I-PCiyy yS?£«l0W-6 

[0 0 13] w<0«W«)*bf-iiai«)gWt4, PCI7' 

y y^tii^n, pci-pci7'y yycoM^i 

[0014] 

wpc 1 -pc 1 :/ y yi/u, 77^-7ypci^ 

2^PC l/^<!r(:8i^ti?)PC I - PC I 7° 

yj/^r-fcot, 2SPCi^^7^-7ypci^ 
l«*a«r«tro SJK^att, ^-r^ rooj co=i>^^ 

=?3L U— ^>3 y^^/^tU J ^=2- I >- 

3 >0#{^, 7 -< ^ > 

<5l*~C\ 2 & P C I /^±^1M© P C I x-v^x > 

[0015] $A 7* ro 0J y^'^fflt^Ot, 

:cdpci-pci71 s>v?(4B 1 OS(cj: ^ffiHic-^ 
sK— h£n£ 0 ^fc, BiosHPCi-pci^y 

a ^ i/ 3 
¥<F>7y >^^3 y##7^-;uK^i/^, 2^PC 
I ^^±<Ottft.id<Z>PC I ^-v^> h^Ht^iJLTfi^ 
^^V^^^r^. U — i/3 >T'^, "f/<4 * K^-f^^iCct 

•9 2^PC I /^±(7)m-^^> hSrf6*tcfW«i-*-5C 
[0 0 16] »*«2^1E*W*WtC*^SPC I ~P 

c i 7'y f^in ^em<D*9!o«i««cjpx. 
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GAf/^^©fcJ()^*!j y7<OHt>7 fr ta 
JBl (O^e— Kt, VGA^PClx-v?xyF^r 

[001 7 ] vga r-v^-r * ©^SgBfp pjfig^^ 1 co^e 

35 2 co^e— K k V) %Lz_xi&mirZ> - 1 &X*ZZ><D 
x\ VGAtfflv^, 'i£&<nnos±x*m¥'fz>7 , vy 10 
PC I 3i->?3i^ h^X&ffiMteftMbZmz 

[0018] ff 3 {w3E*c^«Mt-^^S P C I - P 
C I 7 D y^tt, sS^2ictS«co^P^om^tc^x 

[0 0 19] gtb^iCVG A<Dtz£><D* * y y7<0^h 

$7-4 7t^\ <D*r— h*X±Lt>±&Z><DX\ *L £ x. 20 

lrtetbZ>km2<D*— Ylzty&bnz><DX\ PClf^ 

[0020] 4 jcie*a>*wic*^^ p c 1 - p 
ciyy h*bi i£um<nmm<nffif$.izmz_ 

X, 774^ y P C I £Tf2]kP C I s<7 t*f— 

l&^^i^tiN, mWt^mz, 7 4 7^vypci^jc 

ct xf 2 t i*nt#& t (Dm<D<r— & 30 
[0021] pc 1 - pc i yy 5/ vUii^ 

7 hCPU^M^cs^^MISc 

[0 0 2 2] M*rl5tCt£gc<7)|gBJ[^^^^PC I -P 
C I 71) y vtt, H*3H l ~ 4 cov *-f;h,7WcfB*<o*W 

Offl £ $ ttfc 7^— * Srx ^-f 7s Yy^' «Dfr&te < 

<ftte?tzit><D*^7 7 4 itfgf- * eafe^a * $ & 

[0 0 2 3] S^<PDMA(si£<E>-fe' 3/ hT^^^X.^ 

btia^-c\ ^mfefrbm^<DT—#mmz35\,^Xs * so 



6 

[0024] 6 fce*0>«wfca»a>s pci-p 

c 1 yy y^fi, H*«5*ctfl«<o*W<ofl|jattcjpA 
t\ y^-r-^y pc i /^±<dpc i 

i/=c> h^J:tK2*P C I ^^.h«x-yx> h 
'^KsRKJE^U /7^vyPd^i:2SPCI 

^to»**sraii#jcS[»Snfti^J: 5. 7*7^-? y P 
CI^i2ftPCI ^<^^c0iKifct^pT^p^iJ«-r^ 

[0 0 2 5] ^^^y p c I 2&P C \'<7k 

tmm^74 .yftsi^ ^^ic^^pci-pci 

yy ^ ^coftf^mJEco^Bj{c:J;o-C, PCI-PCI7' 

\zs<7<Dmwm^*mw-tz><Dx. r 5 Lfcis-t*Lii'> 

[0026] 7 l-cKtt<0«Wfc:*»a>a pci-p 

■c, tttt««^, 2^pci^^i:^ 7 n7^ 
[0027] 2*pci awcs-tst*— *tea&as±ic 

[0 0 2 8] »*3S8«cei|B^|8Wfwd^6PC I -P 
c 1 y y y^tt, «**6*fctt7Jc|Eao3SW<ofl|fi8; 

[0 0 2 9] ^TOf- ^ V-^^^CDr- ^tsiH^^ 

-7£mmzkizftmmm<DVzffi&m»-rz> r 1 «t 9 % 
±x<D? t — ? 7 — 7 & h <or— * mmtmmcDvhmxft 

[0 0 3 0] »*5 9(CSE*6^M^^^6PC I -P 
C I 7]) yi^li, M*:3S8JclEtt^W^»*(cAp^ 

«ttJC*>S i § J: «9 t.#< KZ£-f S - £ 3&SpJflg-Cfc5o 

[0031] fcsa^x-^igas-ctt, wiHi^^c^tt-c 
T—?mm*nt£o k, fciiOT^f^ctD 

Sf-^CiSwfti, iti<DW!i&k\tm^x4fi<-tZ>c r. 
©i&TSriBftSwt^-Ct, mM±fc<0' < 7*—'*>'X 
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[0032] m&m i o izvm<o&mzfrfrz> p c i - 
pc i t#^3S5-9cDv^-rtu^^fE®o^ 

[0033] ^if:?^ sg^— *m&^&iz.£z>T 

M< »fi-e# * J: 5 *r«t«co»»«r***c»J«iT# 5 J: 10 
[0 0 3 4] m«q[ 1 1 ^E«<©*Mlc^^55feAn5t 

[0 0 3 5] tti&ttffiHttt i: , RttftltfiflMft £ a>BBtc36 20 
>«=eyo*#*«r**Jc:gE!E-e#Sa 5fcA*bitefcUL> 
RSIifl-Kft k \c X 5KW-C?«, 5fe Aix5fettJ L ^ U 

2S«&<DKtf*3E dSifeottM left A*x5fc fcH L > y co 

[0 0 3 6] »*3S 1 2 KJE<ftco36BJlU:a»a»S PCI- 30 

pc 1 /y 1 i^m<DF i fo^^ 

/t, ff^^5-9co^T^^cfsgcopc 1 - pc 1 y 
y y^-cfcSo 

[0037] r^pci-pciyy^^ii, t"— ^ 
c 1 - pci ^ ^oRtr&«*Ktf jE-*-* ^ £ #-c 

[0 0 3 8] 40 

a^ntpc 1 - pc 1 yy s^shse^t 

[0039] i±»mtia mi *#iLt, w^^k 
»5pci-pci^!) yi?<D— mm<DMmiz&z>pc 

I-PCI7'y7i/4 0lt T K>f^*— K2 4±fcH 

7 p 7^-7ypci^2onir^nri/^ 0 
T^-r-^y pci^2 oKia^-F— K2 2 ^tsce 

T^-tT$n-5B I OS^r^^ K7>T^^J:o-C 50 



r K-r K2 4±<o#iHiBd«fW»s*LSo 

[0 0 4 0] tff— K2 2fi, 7°Pt ^3 2, 3r 

tr>^34, ^^y 38, 4bO t lC7'ot5'f 3 2. 

^^&y 3 s^t^^-r y pc i 2 o^ih^t*— 
#mm&»mi-z>^v7 rj £y b 3 e^^^ 0 

[0 0 4 1 ] T K-T K24I1 PCI-PCT7' 

V Oiao-C^vy PCI^20 

tl5 2^PC I ^^4 6<t x 2)!kPCI/^4 6l;tt 
^jftSMJESft*:^:^ y9\s>#}> >?<Dtztb<DRC 

(U>-^y y^nyhn-7) 4 8, 2 MIS^T 2 '^ 
50^J:c/52, *>J:t;VGA7 f /^^5 4i:^A/t' 
t^o PC I - PC I ^y -7^4 011 Ift^KD^ 
»{i^|ftjag*rfT* 5 tz&XDG E (Geometric Engine) 
□ 744^ 7 , 7^"v!JPCI^20, 2^PCI/n 
^4 6feiyGE374 4(Om<D : f— ^tH££r-f — 

7 = 4 *lrztzito<D7y yi?U4 2 k&^teo **5* p 

[0 0 4 2] Hj2^#»«LX > PC I - PC I 7'l) 7 v 
4 OSrSfe^Bftt^ttW-rsi, PC I - PC I /y ^ 
4 0 #y y s> S^SR 42irGE^T44i: C0^<7) n T I 
XOeeks 7'!l7^i4 2i:7 , 7'f"7!JPCI^7 2 

o t ^paco7 p 7>r^ y i /o 62^ /y y^»4 2 £ 

2 #C P C I 4 6 i: CO^O 2 & I /O 64^ ^r^A/T* 
P5o GE=T4 4^J;f9, HjftMScO^j/^-y-^— h 

[0043] 7*7 A '^]) I /O6 2(3, ^-^y FFS 
M («"BS«1»ai«) 72i3j;^^FSM74^ 
tf c ^fc2^l/0 6 4(i2^PCI^X4 6i«<7) 
Ai±l***JW-rS^^^F SM7 6«r£tp. 2^1/0 
6 4^, &mirZ> X oi^^A-^D PC I y<7 20 k 2 
7XPC I y<7 4 6 t^»f^*fM»i-Stt*«*-efcSH 
tj^L^V^S SO (Simultaneous Switching Outputs) 2r 

[0 0 4 4] yy yi^SB4 2tt, 7°7 4^V I /O6 2 
^ 2 #: I /O 6 4 (7)^1^0 F I FO80t ^tl^ftlT' 7 
I y06 2 kGE^T 4 4 k(Om^ 2SI/06 
4i:GE^744 irC0P^{C^tt btlfcF I F0 8 4*5 J: 
XS8 6 k ^^t'l^o 

[0 0 4 5] KDt-l^iiOT K-T K 24t 

fi, PC I '<7>ffl.1&<D^>7'(*rz*.l<~ isa^KWL^y 
?<Dlh. V4-f TOOJ ^7^ffl^T*5^ ^:TCD 
B I OST'fit^tClhTK- h $tL^)o Z.<DW&9<i'f ro 
1J ^1/7 4 ^t^l >^«(cJ:^>0#(Oj: 5 &P C 

I-PCI7'y yV<Dtz.&><D& I OSCi^t^- 

[0046] TOOJ ^^£J1^TI/>S<DT\ 

T hV K2 4 to3y7>f^fa U — '>3 ^®igc 

IS, :07'y 77^ii9LT^5f:itt^^) 0 
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4$Bfl¥l 1 - 2 3 8 0 3 0 
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if 3 2T*^tT$iX^B I OSA^aSrilit'tft^. 
Lfc^o-C^®jP#{CB I OS(D- SB-C&t) 

> 3 >-<^fci6(Dtf $&3r$tf#-r-5 POS TvU— ^>-^ 
frH#l£* 7 K-f K2 4ft«0#PC I x-v?j> h 

^-K2 4T1t PC I -PC I 7 'V y is 4 Otf^tlb 

PC I ^ — iSzr. > h ft ifJCf^fcoT^ 

-So ^ i-^^il^l^r K^f y^f - K2 4 t'ltV 10 

[0 0 4 7] -fiOID^^X^IDl/^^ (s<lsy 

0 4 h (DX?- — ? KtTy F^7°7 

^0 4h(Dfcf$/h [1] (aot^^yt-Y^^fV 

y^snt^si^, ^^74 v-a >co 
K£lw «fc*uf * y -y--r * >i>&nz> z. t #-c# 3 £ 9 ft 

I^T'foot^ 2&PC I ✓^.k^T^'f ^icfi^- 
[0 04 8] ffiWit/ V-ty hM«(-<iT HW K 

a? 3. >> 3 ^ffltjfcou v 5 ^^ 1 0 hco{(i"^#BSLTtT 30 

KWiUPC I - PC I 7"y r^4 OjWft? t>co 
"CfeSo B I OSfir^^BnSrPC I -PC I 7]) y\s 

S^ti, PCl-PCI/!l7v ? 40^7 P Dt5/t32 

[0 04 9] ~ <DM1&<?>J&Wi<0 PCI-PCiy!l^v? 

-m^-f :/ ro 1 j ^y^fcfliffi Lt^ftvMot, b i 40 

O S li 2 ft P C I /^WffS^i^P L^l> 0 Lfc^oT 
r<D»&, B I OSC^otfVW^ K7^^2UC 
PC I s<x±<Dt*'<<4 x&WMikL* =>y7^a7L 

ftttn^ftp,ft^ 0 Ltii t*»f feixa^ 

fit, ^TK^Vy^^ (BAR) (D&'mX'frZo 

ztnt. &7*/<j xi^m^x ens ^^ey ssiruo*:?-* 

T^T'tftW L^Lt^* K^^ISs #S'Jft so 



[0050] -f y ^y-jco^^y^ U~ ^>3 ^SlttScO 
Ui/*^ 1 0 hf^lCB I O S^S5i^r^fiff(cS<5t^ 
-C, t^M* K7^^^^yv7^:»^2ftPC I 
/^[:M^iiTt^fV^^^-7.7 Ku*4r»3 
T3 0 Lfe^o-C^M ^ K^-f'^i, 2*PCI/^ 
JiCO^xV^^^cOnV^^ ^rrx U v- 3 >-ffii$(D \s is * 

* i o h t^^H^tt*tJt^fie^s^*ft(tn^ft^ft 
[0051] pci ( y t'v 2 3 >- 2 . i ) \ctm 

^tltl/^^y7^^a >3 >ffiffi# 1 te, h 

7'y ^y^iMt=>y7^ ^>3 v-y--T ^/u£r*fe 

fi)tt5fc^{:2 0(DDWo r d (DWo r d £(3 2 0(£> 
16t^h9- K£rtgi") I /On^r— > 3 >£Jfl^ 
5o 1 SlODWo r d n>r— > 3 > (C F 8 h) It 

r C O N F I G A DDRE S Sj ^IftSR/Wl^ 

v^^^f-To 9 0O7t-^y hSrB3 

[0 0 5 2] 03^#ittr(DU^^9 0(1, ^ — 
hO=J>7^^r\3- I ->3 >fii«C0Ui/^^#-^ 

(hf 3/ h [7 : 2] ) 4oJ:cK^r ^ is b (fy 
h [10:8]) Srfr^-Cl^So r 0 Oj 

^fflv^T^s/c^, rco^y y^li^77^ya 

■^(D3 t*y MiB I OSlC«tor{±fl!fflStLftV\ 

[0 0 5 3] IH4iC^oV^T TADJ iiT • T^-f 

^^<^±60-r — f&im-fo ("Destination J 

V G A f X ^5^4 f § ^ a [c I i^.f r O 7 7 > 
[0 0 5 4] Zf y y*s<n=L 4 y 3 >^M^c(i 

7r>^y3yf^ooob (£fcfiHS8$ffi-efe<5 l 
01b, 1 1 0 b s 111b) tzWcfe-tZ) ^ticX<0U 

bTL&f'H *l (Dev_i) SrT^-fe^-fSiBd^ 
Ii77^'>3 VtftiO 0 1 b(Cl££Lft*m(3:fttb 

fti\ ^ a ^-f -^y pc i ^<^.h(c^v^r^y y^(c<t «9 
6 0 ftifftib^w^^^' i dsel' *settftatLS 

[0 0 5 5] r<0fi#ttt^t>i*5^y7 ,, -feU^ hfS#^ 



(7) 



^mW- 1 1 - 2 3 8 0 3 0 
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(i, yU7> ; ff(S4 2rt(07 P 7^-7yFSM (Finite Sta 
te Machine: WPMlvv'y) «t 9 £ ft5o 

^^ 3 ySte^c rioobj as*>ofc»£:/y 

yt^rttf)' Bridge Data Path' (ffl 2 (C&^T 
9 I /O 6 2 i 2* I /O 6 4 i: ^Tl^) 

SM(:fKf$iaS 0 12I4C0^^^oT, S_ 
A_D' (2^/KU'X.f-^) 7^>^ttt$ 10 
ft, 2ftPC I s<X_tlZZ<D&m£tltl=>^7 J \s 

ooobtiyt^ h £ft5o 

[0 0 5 6] [VGA] VGA(iDOSMcO, 
nt^^yiS (A 0 0 0 0 - B F F F F h) £ , 
^tl/O^-hf (3BO-3BB, 3C0-3D 
Fh) ^tLtt^o U^LPCI^±CQVGAf 

[0 0 5 7] is^ J rJ*lft\Z.1&WL<nVGA7*'<'< 20 

1-<5»g\ -tftbVGAfVW;*l±IP]— <z>*-=&y*3j;t* 
l/OMi^Mt6i^^t#^t\ ^-cofc^Bio 

x^W^ti^^^ y * hSriBttSfcfcU:, PO S T/u— 

^v^T-rs^-eti:, fiifciisuiti^^y *5«ttf i /o 
[0058] *mmvBm<n pci-pci/^ 

DOSS^^^y y n>r- h^ft,7t^^y^fe3c 

ft-c^5tf>te, Tfi6 4 k B^oj:t>*#^^or Ku-xp^j-e 

(7)DOSS^(Of 7t^ I /Omt&t^&V u^r — 
h£txfzh<DfdrtXhZ> 0 

[0 0 5 9] I^PCI-PCI^'y^^i^^^ 

rooj ^cof^2*PCi/^ 
lof^M^flB i os^^s:H^^^t\ 2#C 

PC I/^±l:VGAfVW^^#ftLTt^l^, L 
t75'>otPOSTyU-f yllW-B I OS<C*tLTV 
G A fs<4 X LtV^ri $ tftl ff ft h ft 

40 

[0060] rc^r^iiwiiwpci-pciy 

y y v>fi, 2/jkPC I /^ICVGAf^^^SffiL 

LT^^e^ h7^^ff *KJ:?>»j£SftSo dtf> 

ix5^(OT'feot, 2^PC I ~f y s/^^t8tt*ftS7 f 
A>f^^VGAf^^^^^^(:^oT 1 
R7£*ft5t«)-e*)S 0 H5i:*t«m r<0fcT>l:i 
■^-^^ft-Sft^o bt'fcSi^liVGAf^^^ so 
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SfiLt^^l^^^, 1 bt^^i^liVGAf^ 

-tft^ft^-To 
[0 0 6 1 ] -<O^Vyy^[t^<om^ X$>Z> 

^ i/— >> 3 >iW<DVGA{;it^ uy^^i: 
o^Tf^ PCI-PCl/yyyC.toT^tK-^ 
ftftitfttfftbftt^o r^ift-g-CD r>M* K— j ttt, fffi 

t>hZ.(OWi&, r7t^h^Uv ; ^^(^PiXVGA^ 
it^T^t^ffflOW^^ <b PC I - PC I y 

CX, PC I -PC I yy 5/^3^7^^ 

ft& 0 

[0 0 6 2] is* K— £ft£ k ITIi^vy K 

i/^^ [0 4h] % rFV^f-F^y^rK 

U^I/^^ [1 Oh] , ioj:Oli;iROM^77K 
l/^U-v 5 ^^ [3 Oh] j&Sfc3 0 
[0 0 6 3] |6^#IU, PC I - PC I 7!J 
4 0f*3f:if*, VGA7/M^5 4©l/^^0 4h(Z)3 

tr— *sift«pSft"Ci^o * h7y^W^oi#, 

;^£ft£J; 9l:VGAf^^ 5 401/'^^ 0 4 h 75> 
bt^<, PCI-PCl7l-r^40WI/^^04 

<b#ic(L i7(:^$n^J:9t:PC I - PC I yy 5/ 
^4 o<Dmm^is**\zmj&&ffteioti2> k k k(^> p 

ci-pci/y 5/y4o ^t:©t>i #Mz-i&t z>~* 

x?&'rtt£t>ti. 2ftPCI/^46S:^LtVGAr 
o 4 ht^L-CSi&sftStTft^ftSo 

[0 0 6 4] Lfc^oT, VGAf^^03y7^^ 
p O s T^flBlCi&gSKJC CTfflfflfto&sfrft:bft5 - £ tc 

yVuU r<7>Wt6{iVGA'7 !r ^^JCt#x.6>ft, Lfc 
^otVGAf^^©tlJM/=iy7>f =¥^- 
^7^tT£ft5C£(C&5 0 

[0 0 6 5] ::t\ ffi*L*ttfttf*fo*:v^(Ott % v 
GAr^^i:it5^>7^^a u— v-3 >-y-^ 
^2<^PC I ^^iOVGAr^^C^iSi^ 

pc i yy r^vGAf>w^i:oproDAc 

h Ltl^l^o Lfc^otPC l-PCI^y yi?<D=* 
>7^^al/-y 3 y5ii|c^t^7 h [5] roj (eg 

»Sft»&pTflE-C[i&i\, fixl-^^^^^r^ u~>"3 > 
t^^/^fciWt2?jvPC I 



(8) 



1 - 2 3 8 0 3 0 
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[0 0 6 6] -£sLT\ rO<t5lCiotl/^^^f 

^td|*H8lC^$;h,5J:p(Cl^ h [15:2] 0S»ffl 
(yjlc ro j £ £*l3 0 

[0 0 6 7 ] rcoj: otzmtfL&O^xf'tZZ ii-J; 9 10 

thfr&>Z>tz$>. ^^'K-CfeSc BIOSttMlt V 

[0 0 6 8] i/^ ^ i o h riKa/Si&WHIfwBBi-^ 

[0 0 6 9] H9I^Sii5i: 9i-T&2 7 Ify 
o^^y fDf$oT^*£#a^ pci-pciyy^^ 

[0 0 7 0] U-v 5 *^ 3 0 htt^d* h7 y~f\z&&k 

tiw^^-esftt^ * h7 3/^^^©»-&jc(iig i 30 
0I^£H5 J: ^ft^^^v^tTft^So Tfu2 4 
t">7 F (LSB^ Toj T-fo5ktf><!:-r5) ^^^^r> 
mr^Uor, VGAfVW^WROMW^l 

tS-ilCj: «9 B I OS*S*£»ROM*>r* — 7^/7* 

[0 0 7 1 ] VGAf^^W=iy7^^U->3y 
Migft^Wv^* 1 0 h KJ; oTS*S;h,£ 
00f^XMVGAf^^CJ:oT«6o 1J->f 

[0 0 7 2] -f 7 s K7>f'<J& s * ii 1(1 

•C#5«t5i:t5o -(75«j|fefi, PC I -PC I 2/ 
i?<D=t>7 4 ^ U— iSB ^W&OlsisX? 4 0 h \^<D 

t'j/F [o] »t^:^:J;^fe^:^^^ 
So mi i«r#ILt, — ftW^^ey ^iy^T'ii, *-=e so 
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y fiSttc 1 2 0te, TW4M/<>f hcoyy yv? (ffjfll) 09 

(37) CDfc^cD^Itejc 1 3 4 ^-x^-T^cOfc^Offi 
«1 3 6 ^IcWbn^o — VGA^^yv^/f 
tt, ^^ey^^cl 2 0(11 24M/^ h©VGAfi«l 
3 8 b, ^(D^tcoy]) vis mW <Dtltb<Dm%L 1 4 0 

(4M^ h) fcfc^tt&JttSo 

[0 0 7 3 ] SS^f-i* PC I - PC I 7 '^ii, v 
GA.^U v y ^7 ^ ^ L tu.b^5 0 BIO 
S^5 tfy YJry-ty VteWi^X, ~tt£fr>h 1 2 8M^< 

>r h<0**y««&MST*:», pc i - pc i y 

^liTffil 2 4M/^ h£2#;PC I '<XlZ{ikffirtZ> 0 
V G A J fy<-< ^^X6^(D{^l(D'fy<4 ^l^i~^<X ^ V 
Xfl /OWfo^f^ — LX&±.ti*Z><DX\ B 

I O S l:«t D VG AtoWf >f ^/i/* 

dS*flB*BB*ft-rSo t*'^* K7^^liVGA^f> * 
Li<^7^-f * 2r-f *-^Lt~ftW > ^ y 
•7 77 a t:^x.§ 0 4*3, :(OJ;3(:»(:vga^ 

P C I 7' !J y^03y7-f U—v'a VffiJffi^l^v 5 ^ 
?4 0h<Dt'y b [0] ^iftt^IiCJ:^!! ICO 

^tDvy^ai 2©^y-7^7^Wi^:i 
[0 0 7 4] Ml^rt^- h-f-Sfcafrfcli, ^(D 

K#«r«yffi-ra K7^^^^-7>t6/c^c, ia^o 

ci-pci7'y y v 5 ^^- y suaa*-**— ^^ixtv^ 

— v-3 y«Jtu^^^^7^t^Ttft(tiili:^«t 9 
4 r 4: (4 "C # 4 1 \ L tz ti> o T— ft W ^*y^7 
»4M/^ h(C#-/±ltl^:PC I - P C I 7' y ^v?^ 

^yi«^, vGA^ ; ty^5/7 , (7)±^4M/^ hi^y 

[0 0 7 5] VGAHIro3y7>f^a l/—>3 
^/^VGAfV^^l^lt^ttf)^ [Hi 3M^3 
tLS«t 9l:VG Ay*s<4 * 5 4 I DSEL' ^-f^ 

[0 0 7 6] [DMAT^tX] DMA (iES^ ^ V T 

zmn-i-zms^n. pci-pciyyr^ 
te^-Y-^y pc i ^^i-iBur^^^ey , fftfrfc 

-Vv bk-rz^x? t\.x»fiF-rz>o r-^iiGr^ 
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[0 0 7 7] DMAT^ir^M^iirSfca^li, ^ 
K7^^(iPC I - PCI r^DMAi 

oy^OB8fe7K^liU^^' DMA_Sourc 

e' (cfett^tt^o i(orK^ii±iaii©^*9«u 
^^y pc p^^ic^t, pc i -pc i 

ttftftS^ — yjx hdSJtSLftttixtfftfefti^ DMA 10 

T^-fe^(DSlK^^ — y^y hiilx^^^' DMA D e 

stination' n — K£*X5T K l/^CioT 

■v-x Steffi oT«**K, ^©g^oTPCI-P 

ciyy s^m, tft^2»pc i ^cf-^* 

[0 0 7 8] Stoi^^S^— ^COfifiUv?^^' DMA 
_DWo r d s ' y u >y^^fMt6DWo r d <D 

[0 0 7 9] £«bM, HijiiELfci:^ 1 ) OMAT^t^^ 20 
77^' DMA T rigger' 

[0 0 8 0] _h5i& l/cDMAfliiCO Ui/^. ^ (Do 

DMA_Source / *oJ;tf' DMA D e s 

t i n a t i o n' ^2 ]) * > h £tl. 

y — Xt3£XJt#—ffy hT K^WfSW^i? t L 

T^iWlfo U^^' DMA DWo r d s' 

y hT Ku^riM^-U 30 

ti, PCI-PCI^yy^i7^h>t4^ DMA 
[0 0 8 1 ] -7^4-? y PC I /UitODMAW 

[0 0 8 2] 7°7^-7 y PC I /^IWKI^UTt 
^-f>^^y (MM) PC I Uy^^0OH^>l 
o^iestfy h 7^ -firry h£*u -^n(cJ:oTffJiAM 
##RJE£;it5o L^Lw<B8Mi&B#tete©=> ho — 40 

[0083] Wi&j-J:5*ffi««nia^a*tt-ettftv^ 

C0T% fdKDMM PCIl/y^^' DMA S c m a p 

ho re' ^ft'otf^ * K^-f /^(Cil^-f ^>^^^r 

*fH\ DMA»|tei^(DH(jtC^C0Ui/^^(Cil£^^ y l*]CQT 

-Y* K7^^:«tot7^t^fSi l:mDMA6 



*Sl*T"t-<5£* DMA FSMIi, i^^e yrtl^at 
f?U MM P C I l/y'^^' Gl oba l_Sta t 

us' £|i^H-£ 0 rnci y)±~T7*<DL S Bli 

Tit: tzm%\-tz> 0 

[0 0 8 4] DMAfc&(DtfeT&M%Ri-Z><OlZZ<DJ:o 
tz l try hOTt5^(dllx.T, ir-v7^-co^«9co3 

1 \*y Fiaot pc 1 - pc 1 7*y y*/<r>ft$Lt£ 
h^^tepc 1 —pc 1 7'y y ^(o^m^^r^^y y 
-60 

[0 0 8 5] DMA^ — ^ h(Pfi£f*J|^Tl-<fcoT*XE 

(1) K^S^^DWo r dC0fc o US^ 

DMA DWo r d s' {ilffi&3;*lfcffio 

[0 0 8 6] (2) ^-^y h^bOgft fftt>*» 

(3) W7-^>^^<7>fE 0 t^PCI-PC 
I ^y y i/<7)n>-7^ ^ U— > 3 V-figisjcOUv^^^ 0 
C h CDfito 

[0 0 8 7 ] (4) ^r-f^<^77Wf-^ 

7 7d s - *FT?*>3»@\ -^*^fi h^ 
VlF* i/g >-&f?it LT^ y77 ft*?—? «9 °J#£ 

Srfc*-»Nr pfr&mns-rzo pci-pci/yy^ 

Wr^y^^^lTL, ~fy4^ V P C I /<^<7Vn 
^ h">x^ ^r^^Ofc&bCOff-^-' P G N T' #^T1r 

[0 0 8 8] ^7>yi) ^^^(i#1h^ ^yucTirlc, 

^(^ f >yh7y7^tl§ 0 M7>^^^W 
l/y7^' Latency Timer' {-^L<?tCS 

<tfi-5§-' p f r am e ' terry— hzti-rx? Am 

[0 0 8 9] 7°7^f-7y PCI ^*±-C^**T^— h 
^7-«t6^77^ DMA_Trigger' 
(iy-ir^h^ix, DMAteaS-tt»T*ix, WffitOai^ — 

[0 0 9 0] DMAIiSC^T^>^777^L 
T^tT^nSo DMA FSMIJMM PCI^ 
^' F I FO_C o n t r o I' Jl<^X>0^^.y 
7/ £T^i?;*-f 5hu(-^ s/^t5ltliL/i^o 
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[0 0 9 1 ] XmifccOffincD PCI-PCI^!)y^ 
1*. DMAttffi£ft±£^5fc«>{;i, DMAt^^I;^ 

^ 3/ KttUC, xV<>T;* K7^^«S(ODM 
[0 0 9 2] r<E>fc#>Mx Kx^'<(3> DMA h 

>-^x — ^teT Ku^*3«tO««ymiflMSSr'S'A/«3o^D 10 
Wo r d^P)4oT*i») , ^OMM PC I Uv**^ 
i-afii*ttSo ^tbbDWo r d t MM PC I 

[0 0 9 3] Hi 5Sr#H8LT, x^-f * K7>f^ s D 

il^f - ^ 7 ^ n (OEtC 3 OODW o r d*»£»ft 

^/d s/ ^ n(Z)Sf*tc:WJU$n^y >^x — ?\H<o' D 

MA D estination' CJ; *9 , f^^D ^ 20 

^n+1 (Ox — ^<7)|si3l5fe^^«>e>ttSo 

[0 0 9 4] Z(D£ 5 y V^X — ^^{itoTlt^CCOx 
— ^(EiS^rgSftWi-^tT^-arS^^i. MM PC I 
DMA C o n t r o 1 ' (OtTy h [2 9] 

(' DMA C o n t i n u e' ) MJ: 9 

< k<DtW&L, ^^1Sc0 3o^DWo r d^MM 30 

pc i ^^^cSMnSo :Htft«©y^ 

X — * (' DMA C o n t r o 1' ) taot^yf 

T&o i&lC DMA_C o n t i n u e ' 0 M y ir y 
45o 

[0 0 9 5] r<aj: y dUT, DMAtif^T:^ 
}c x B»Wlc«rfc*DMA h7>*F9 is 3 >-ftm$££tl 40 

>5 0 zcDtz£>{c{±7*s<j * K7>r^i«^^y f-y 

C I — P C I x y s>v*tcj: 9g$cfi«DMAi|£i£a s xV« 

[0 0 9 6] icy hoDMA h7>^7r© 

rq j c , tc t x. i * «f t c it z> m m & m he -t z> tz ( c , 

[0097] 1161:; oo^co^^tj^o x^-f ^ 

K7-f^liIlJ3^ DMAV7^|:^ L4OC0X — so 



wo r d x 5jcK3esrfT*t\ *?>^-t<z>a 

y >*x-*£8fctrJ: (a 1) 0 -ttidtt^ 

XDMA F SM75^y ^f^CJ:oT='>'7^a 
T&tl, *W4ocODWor d^Slt, SblC«taS:« 
It3 (a 2) 0 2i|(Oy^f-^CJ:otDMAv 
^^(i8o^)DWo r d <t "9 IcH^aE* Lrt> 

(a3) 0 8o(DDWo r d^lsi^^tL-fe-^^^-^SiZi 
tilfcf-CDMA FSMIilDLE (7>f hVH ttffi 

[0 0 9 8] (11 h ^nfcir^^^#^$r^ 

Ucdma y v^oo^r^i^ov>r^-fo il6lOTlf: 

— ^<D4o<7)DWo r d &:i|tej£ L £ \Z^:<D&5\ * 
TDMA«SM^T$-fr5i:9i:t5o fc L r. <o » - & 

2) o iniaoTDMAv^^iiyy^f-^C^o 
t^P)i:4o©DWordlrIiA^ £ klwMS&gc?? 
t5:il^6 (b2) o :<7)|^t:in-77^^/y 

a >-/5W^— xvi/$ttr^/^v^c^p c i - pc i y y 

ODWo r d ^SittDMA h X >if ^ > 3 >^^T L 

-t-*y*&m&& (b 3) o 

[0 0 9 9] DM A F 7 ^ V a yW^tt^ 

(1) PCI-PCI^yy^^T, «SK+-5S 
SOT — b*^<D*iJ^{cJ: 19, X°x-f^y PC I^<^±|c 
*3i^T*Trfcftr H>^7x^x«$ti^^ 2#:{Rij 
tlif- ^^rJ&tB"t-r t*s-eS4v\ L^IT K^7 

^^»tUtli:^f§:5 0 L«oT{5i:DMAh7y 

te*?JJ<£> llElL^i/^-C'DMA h7^f^ ^>3 ^coa 

*«*«ica^„ *-tifft&2ifc«tt, X7>r^y«^^ 

^r^^^y ^^x — * ^fficttJ-tco^^Ti-x--^ ^rSt 

f j i -r c ^ 7^ s -e * 5 5t ^ -e *, e 0 - co * ^ (e % c at l t k 
St 5 oiifiSJ^ W f y v'O^tfes (s so^ 
xw k*P&) o 

[0100] (2) ^blC 7°7^-7y PCI/^7 
^^ffiJB<OfF-5r«r*o^»'&^li, PC I —PC I 7' 

y x^OT^7^^y^7^mH^i4itti 

[oioi] (3) *<^)^h7y yv^riiSiD© 
Wx^^^j-^^ (i6t>f w t fe 

o L^otfi:DMAh7yf^y3>^< 
^TL7tm^> PC I —PC I y ]) 7 v^li S SOT-t" 
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19 



20 



[0102] ^r<Dfc#ac. *^tftwi-s«t 5* r 

tC, ' DMA S o u r c e' (D L SBMJt^ 

[0 10 3] (11 8«:#flKLt\ ' DMA S o u r c 

e' <7)ittf£cD2 tf 3/ hi 5 0(3, DWo r d^iT'COT 

l/\ I(D2 0(7)t 0 i/ h 1 5 2^^1/1 5 4(D3^LSB 
15 4OTt5o :©LSB^ty h$*VC1^fc» 
■£\ PC I -PC I ^ODfgtCjf^K' DMA 

_Source' T K ^jgjK Lfc Ot*^ 6 ^ ffl^ 

-PCl/Ur/!i' DMA__C o n t r o 1 ' :7zn-f 
[0104] [ S S O (Simultaneous Swithcing Outpi 
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ts) fcJ:i>r-^7D-W] X^-f^y I 

/O (3 2 \+y V) t2Rl /O ( 3 2 tTy h ) <DW% 
©fci()l:PC I-PCI7U y^Kftf^i-SfiBfttt^ 

«2Hiis4^iffcvv0-c, pc i - pc i 7y y^sr. 

[0 10 5] L/:^ot»lKWt6SS07- 
tf^ (iT'^-T^y AD7^ V^/tf^&AD^-f 
I - P C I 7 y j/^s«iRO«JEXili^J: !9R»f^i-S 

[0106] pci-pci7yr^77^vypc 

[0 10 7] 

[^1] 





Zl>y<< ^al/-va> Read (f-^7i-X) 


I/O Read (f-^7x-X ) 


Read (t-^7x-X) 




Read/Write (7KV77x-X) 


**»J Write (^~*7x-X) 


7< F JJ/ (If parked on Master) 
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[0108] PCI-PCl7!ly 2*PCI/^ [0109] 





n>7^^i V-v-a >Read (7FI/X7X-X) 




>3> Write (7HI/X7i-X*J: 




I/O Read (7Hl/X7x-X) 




I/O Write (7KVX7x-X^f-^7x-X) 




^URead (7KUX7i-X) 




Write (7HUX7x-X*i;^f<-^7x-X) 



[oiio] 2^pc i »<;*-0fi, K±cr> r^Vur 

*t£ 0 Lfc^oT2&{Ri]T-|*, AD7^^' IDL 
E ' ttllRKifeaifrfrlcte, 2&«0>F SMttADlMrJE 

[oiii] 2 ^{HijoDAD^-r is&mW)-rz> *n s 

iCUBl/^ftSo I FO^fV^x-y/U^riTV^ so 



3 £ #!:(^n^^/^ta 0 2#@te** ha>£> 

<Di£*=r4 ^i/lCfflV^tL^ P 2 S (Primary-to-Secon 
dary) 7*— *'<*T?*>5 a 3SSI4G E37A»P)©^ 
>^{dj]ll^ibix5 C 2 S (Core-to-Secondary ) x 

[0 112] m^CMt^^^ y AD7^ >*l|4 

Bt5 7-^ i Lt»4(0 1 ^ s 2 ofc5 0 ^cDlofi 

^tt^ct 5^ x^>r-^y i /o6 21*109* — y ^ hF 
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U l/06 2^£D7^^FSM74f|)6o ^7-f^y 
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